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(57) Abstract: Titanium dioxide/organic polymer compos- 
ite materials for artificial bone, produced by forming titania 
gel on the surface of a substrate made of an organic poly- 
mer and treating the titania gel with warm water or an aque- 
ous solution of an acid to convert the titania gel into a tita- 
nium dioxide membrane on which apatite having such a Ca/P 
atomic ratio as to constitutes the bone of an mammal can be 
formed from the body fluid thereof. Specifically, a hybrid 
material composed of an organic polymer and crystallites of 
analase-type titanium dioxide which are bonded to each other 
on the molecular level, produced by condensing a titanium 
alkoxide through hydrolysis in the presence of a silanol-termi- 
nated organic polysiloxane and/or an alkoxysilyl-terminated 
polymer having a polyalkylene oxide chain wherein the alky- 
lene groups are represented by the formula: -(CH 2 ) n - (wherein 
n is an integer of 1 or above) to form through a sol a hybrid 
composed of a polysiloxane or a polymer having a polyalky- 
lene oxide chain wherein the alkylene groups are represented 
by the above formula and titanium dioxide, and converting 
the titanium dioxide into crystallites of anatase-type titanium 
dioxide. 



WO 02/089864 Al I lllll llllllll II llllll lllll Nil I II III lllll lllll Hill lllll lllll llll lllllll llll III! Illl 



(74) ttIA: Bf*Ji (MIYAMOTO,Harumi); T 105-0001 
Tokyo (JP). 



(81) Jl^ll (Urt;: US. 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). <D 15 -f V > X / — h J £ # S 



(84) J|£IS(j£igt>: 3-° ViV&ft (AT, BE, CH, CY, DE, M v V ©^l~*|t££ tlT U-S K<tH§!§ 



(57) 

# a sk y e>ft3aE#tf>*sfc: % ^ * - T ^ ;V ^ ^ ^ ^ % 

^ ^ ^ ~ T £ * 3 VM± ^ tJc ^ *a 3S 5 c £ ia 9 n£ ?L 

^i'Vy/^Jg^- (CH 2 ) n - (nttl&_L<ag$r-?<fc < 5 0 ) 

Lt§?,ti5y';^gTt#f)ii5#y ^^rf-^^/^tt^- (CH 
2 ) „ - (n IJ 1 ^±wSf-C$)5„ ) t'S^57;Kl^yil: 
^TO^y T 7l- ^ ^ ^ ~> K|^^^p 0 ^y^__ - ^^^^>-/> 

:/ y y h £ %% m it f- ? > * , 15 lc T * - if §u & f - ? is ft jjg 
4fc ^ ^ > ,^ H B H t (7) # -7- I- -C* ^ L ^ 4 ~? y y K It 314 0 



WO 02/089864 



PCT/JP02/04242 



1 

w m m 

«t o „ r ^ * h ^ ^ ti , # s r ^ ^ >r h \z. m b -c ji is f p ft is 

Ifetflc^^y— /v-5l5«»S:»-oW«^y f t= if- v *3 £ 
a?/£ fc {2T As=* S^f JJ ^5fe«S t 5*- (CH 2 ) n - , fit, n 

*s K 3r ill * ft m ' i^lt#bn5^/^gtHb^5*y v- 
f- ^ - iHb 1 ?- 9 isfc&ttWti it ttS:- (CH 2 ) n - , ill, nB 



WO 02/089864 



PCT/JP02/04242 



2 

<fc t> J^Jlfc $ ft 5 „ frfe^iSSC =i y 7/^^ 
br^ffi^J^ffi3Sif^ffl€rb, # id 0. £E tfs *p o £ # © % ff2 

h tli £ ftfc^r^i^ y v-ii^b 3 ^ctc^j^^ t> Jhrf feftft 

#f^#«>Srl»*i-S»^ttC© < J; 5 ft - £ Sr t> # dl L ft it ft ff , 
^JHttfttftt****^ fi^E^ i lit 
ioi 5 * *f t? N 

A. |j§ if # « , ^rf|*°!)v-^ItftS*(DCaO, S 
a-^m^Z hoMUfcM (SBF : simulated body fluid) 

(^Ts i. 5sbf) teat** s ^ t tc: «t 9 , ^a^y^ 



WO 02/089864 



PCT/JP02/04242 



3 



^ifflL/fc^?/-^ (s i — o h ) xsr^tf^y^ — h-r^-v 

tf? y — * E ^ * b , Jcv^-CS i - O H ^ ^ f£ B T ^ ^ 

KiaitSo l a> l ?fe as b , ^ <z> # ife -e fa , *7x©*}^i 

u©±5ftttttHt, ^ ;v ^ ^ (Wilkes) f2 % f f^f 
'y^7Vi*S^7/-/H*^^^f/^>narf y(PDMS) 
i WKJSl-iott&tlSl^tft^^t ttV^5 (Polymer Pr 
eprints 1 985^026#B3OOM)o*^P^#^fe> 19 
9 9^3^250-3^275 ttHSAB*t7^ 
M fl& © ri 9 9 9 ff#j t *5 T , ^fc, # H 2 0 0 1 - 79 
0 8 0 (¥^1 3^31 27 B&i) O ffi K Id 33 V> T , £ ft: ?S tt 

J; 9 , ffe # '14 ft *l #* 

ft 9 , IB HE* ^©fiMS £ IT ofUfflttSr ft ± £ ii: 

sir sb, a. *5«tt5B. t^ftsii • ti^-f y Ktt© 



WO 02/089864 



PCT/JP02/04242 



4 

m m co m ^ 

§ fc £> „ Iff f B 5fc fr & W <D A . *5 J; Tt B . i(DiatlPJt5 0 
I . iff IB A . ©gf Ltfi, ^7^^*^fflV^-i^< ^ 

itt-ej; ^-sstcs i - ohI^IXt^«, 

£ ^ 6 © JB ft i* ^ ^ W Pc & m m T? # 5 -e (4 ft ^ ^ ^ # x. o 
^t7/^^ b «r ^ f$ L Jr ^ V> £ f* |g '14 & * f S © ^ $c ft 

c ^ # & § *° y £ m fcH f < ^ b 0 

fcif vy - t^/k7/V3-;vifcI^#: (|^T, EVOH) 2: 311 

/HD^F^^v^yV COCN (CH 2 ) 3 Si (OC 2 H 5 ) 3 ] 
(KT, I PTS) *5itJ?vyi7^^%^jS$*-C^ttLfe:«« 
*f » % L 0 r©i 9 (CtffilttLfcE VOHtt, 1 . 5 S 

BF (1. 5f Oil^tVi^©lH#:I%I*tSo) £ ffl 

7htfS. S BF^^OSS©>f ^ySgTffflV^fci^lCtt, 210 

lottT^^'f h & m m £ *u ft ^ o fc o 

A X # £ Lr«^ L#5fc*t«, Alt «ffitf if£(©r^ 



WO 02/089864 



PCT/JP02/04242 



5 

9 4 h # S B F 4 s T* fife $ fi ft ff tb «T ?£ h ft ^ „ M^Ofi, 1 . 

5 s b F^-e^^^iisr^^-f b <z> c a /PH^itfa^afctf)* 

tfJ <D T ^ * b©C a/PJIi^Jt J; !) tf» t> /.h & fe "T? fc 5 „ 

^rt\ iEl PTS&IEVOH^, A X # Hi «t 19 Sfi <5 it 5 
Ifit, ^V^-e^m^/^v' 9 ^> (calcium silicate) Sg^-C&ffl 

tcmPtfes S B F «f T? 2 R(DtiC7/^^ h % ff2 fifc 

T Z> t tlfro y 1 I 4 ^ ^ i^ftC^^TEVOH 

* ffi |c ^ fife $ fc S g£ * V 9 A y S fit , ft 3S s B F 5- 

o T ^ * h^iW»§*tfe4fc1»-e^fifeS*b5, AlfHtfffl 

*t » # ffl -c n ft v^ ^ £ % £ fc o 

ft jft , ft ffl 4$ (M.Uchida,H.M.Kim,T.Kokubo and T.Nakamura, 
Bioceramics, 1999, Vol. 12, 149-152) J4 „ 7t^-^©i5*^£ 
(Dtl^^of ^^T^/^cfiiDT i - OHS^SBFf'tCte^T 

SSBIWrtfcr^^^ h ^©^fife ^ 51 ^ ^ - i~ - t £ §§ ^ u t s „ 

f ^> (d m m & k & x N » a /h $ v „ 

Iff IB ^ lc £ <J V\T , t> L fu IB I PTS(Cj;!)iS^S i - O 



WO 02/089864 



PCT/JP02/04242 



6 

fe 1t W 5ft & „ T /< ^ -Y ^ L T ^ ^ 7K ^ ^ 5 VM3 
rtiu^^ til^T/^ -Y h 7£ fig J$ o «t 9 lc & * © tt V* fl» 

■?:i-e,^:^K#fe«, I PT SfeJ:t;f ^^T^I^ffl^t, 
T i -OHStfEVOHSfiCXifiiXtttStt^^flofc, ■£ 

©ff-e, $&s$&#Q>a l tig ib e v oummmmKm^,^ tut 
^ ? ~r (Dmm&mm-r &fr#>te, * it & a * <r> m m h c i 

7K^?^(cj;5^S^^ftbfc 0 r © |^ ^ <D ff 5 "C , 0. 10M 
^ ) -HC 1 tf 5 BMtelLfcf EE VOHSSfi, ^ GO * M 
^I<D7t^- if £r #f ffi L , R7t^-^#!$rttiLfc^EM:S B 

JS^cOT i -OHi^|fj|BEVOHl^iffi{C^V>t7/^^ b 

**WtfeBx IK, 0. 1 OM-HC lia5^Il^U7 
* >T h tM £ © H & 3r ft W-T ^ < , o 0~**8 0 I © H t 

^ ( ?a * $aft ) ^ ^ t % ^ fj u fc 0 itibi*©^tt©tt, 

lt5:^l,tut, ttr ib a . <d%mk&<$ < mw<Dmmwkm% 
m^-r § n t a* t* t 



WO 02/089864 



PCT/JP02/04242 



7 

s i o 2 mmm&, $&7k * t&m-f % t k x v) t -T ? - iz mm 

I^i5i^?gff^\ Yoshinori Kotani^ K £ o X M M £ frb X 
^5 (J. of Sol-Gel Science and Technology 19,585-588,2000) 

Alt HTOftf OlIico^tlM<fSLtt^^o 

I I. tu IB B . OgfCtlttt, miZ-W'&m [ M« # (h 
uraan cancellous bones) \ZL i£ V> ^ Sr # o ] , ^ Wf # ^ . ©'14^ 

& u m- % U7k %km ~t z z. t \c i r> „ Ka^E-jR-fter/-**^ h ?g 

£ t m,toTlflBIRfli«s#»i"e# 6 - t £ Ji, ft} L fc 0 
^ I © I 

^ o T „ flu IB A . O 5® »d £ <5 < * 51 BJ§ f± , 

^ # T ^ §r S 7jc S V M± @^ 7K ^ #1 @l "f~ 6 ~ £ =fc 9 

vfcmfrb m%W}to&# & m&i- z c & / p it <dt 
fc§o £ u < « , ^r^^y^-^s 7 x^^^j:i^/^fc«^(Dfi 



WO 02/089864 



PCT/JP02/04242 



8 

^ - -e & 5 - t % #m t -r % m ib a x # m mit f- ? > - # v 

^ — re ^ w - tr — r =i — /V * fi; & W- 1? & 5 £ £ S: 4# ft £ 

jem^slo*. y ^r — »c i t) tftj$ * ti s , mmu 
mmtz s i - oHiJMtsv'yy^yy^^i^^sf 

y/J/ v^lfi, Tte-$£:£ 1 T?^^c $ ti 5 ( — Afcs* l Ic 

r±4i[*aE«r=r-t-s^'ffe:**«-ea!>»3, r 2 , r 3 , r 4 « n ^ h ^ 

R 1 S i (-O-R 2 ) (-O-R 3 ) (-O-R 4 ) - • — 

-jr^^jzt^/^fc^ia^a o°c~i 2 otitstotfc5:i 



WO 02/089864 



PCT/JP02/04242 



9 

* it , 95 ib b . <D%&m\z.m-^ < *?&m<DW i fc, 

V fr^zM (CH 2 ) n - (nlil^lOiltfcS. ) 

T? * ^ £ £ W o tf? P T f\s &r \s is Or * */ Ki^#o 

l!)v-o#ftTt% * fc , $fc^iKSfR:J:D**fl*in^.-C, 
f ^?- ! )A7^3^>' K & M 7k ft M - i^Ltt&ns/^^M 
T#fctlS^y^c3=¥f-^*fc:^5S:- (CH 2 ) n - ( n « 1 £X _h 

L fc ^ # ?gf£ & a • tl^^/!) >y K Um- tb 5 „ &IL< tt , 

r ^ * — ^mmfc?- * i/w%&M* &mm & 3 o^-i 2 

m?£7kMWi*P -vmmKT ? 4 h * M J& V fc ^ & # It i: f 5 ± 

o ^fr^ U -v- n ^ f- is $5 j; y?/ ^ f c r >v a * v- v- y /V5£#g t 5£ 
- (CH 2 ) n - (nUlPJllCllT'fcS. ) t't$tl577V^r 
^yl^^o^y X /V ^v^-^v^ K^^^o/^y — (75 # ^ t 



WO 02/089864 



PCT/JP02/04242 



1 0 

tu IB b . (D i§ & m x <3 < # m m <d m 3 & , is? s —;vmm&& 

otl/K y n df ^ £5 ± t>V * fc T /i- 3 *r ^ *y y £ 5£ 

- ( C H 2 ) n - (nttlP;J:©iitl)5o ) -Ct^57;^ 

i/^x^#o^ o y r/v^vyi-^^ K §l £ ^ o *° y ^ — © # £ r 
-e, *fer*. $ e> k&zzk £ v mM *n jlx , ^^^pat/w^ 

^ K Sr #n tK # m • 1-p U t y'/v^ y* ;v***f^iU, ^ 

JSttd^feaKy^P^r^VSfettS:- (CH 2 ) B - (nftlgllO 
^^Kl^«FO*°y -Bfefls^^ WW ^ y >jy h £ it. 

# y ^ n df- i?- ^ 33 «k / * fc r± r 3 dp- y /i^ 5l5 m t sS- (c 

H 2 ) n - ( n til &,±<DMWcVh 3 o ) ^g$^57;v^^yl 
£r o tf? y 7/W^f vy^^f-^ Ki^tojKU v-©#4TT\ ^ 
fc «: > *e>tc J 8J5JfcJ;D»S!l«r*B^."C N ^ * = 9 J» T A- = ^ K 



WO 02/089864 



PCT/JP02/04242 



1 1 

h V is =¥ f- ^ £ it fc£ - ( c H 2 ) n - (nfiun^lltfe 

^^o^y-^ — - -BMfc^^fW^y y b £r ^ j$ £ , & ^ *e 

mmm • ^r»^>f ^ y y k^^stt^* ^ 

mm* mm vxmm£Lftm&mm • ^m^4 ? v v K*m&® 

xcr s< $ s v ufc r t %wm t 1- % *k&mmmm - 

% 1 HI » , *^I©E VOHli (EVOH) , I PTS*1E 
VOH$^ (IPTS-EVOH) % feilFl PTSfc s j;tff^ 
^T^LSEVOHK^ (IPTS-Ti-EVOH) * ® <Z) X P 

0 2 HI , I PTS$5it;f ^=7ftlLt|, ||5 0|Jt 
©l^©lfl (0 0 (Id), 30 (3d), 50 ( 5 d ) ] m 
*HLfcEVOHS$*ffiCTF-XRDli/^-ytfc!)> 

I? 3 H«: , ffrlB^2BI©WW.*SBF«fl!l*j|23IIBJ [0® (0 

W) , 151 (1W) % 2 51 (2W) ] &vitm&<Dttftmm<DT 

F-XRD/^-ytfc!), • » E V O H „ + 1~ # 

i-o 



WO 02/089864 



PCT/JP02/04242 



1 2 

f&mi^s It 1 . 0 OMCHC l-CfeiLtilt<DEVOHlS 

^ ^ h /v & ~r Q 

I5 0fi> tlBI PTS*3J:i;f ^ = T®lUfct, 3 0 (a) 
&> 5 IMi 5 B (b) fliTkfelL, It 1 . 0 OMOHC 1 tfe 
ILfcEVOHlIlrf S2I1 COM (OW) , II ( 1 W ) % 
2 31 ( 2 W) ] ©i*©iriSBF^tgj»lfci^©lt 
iiOTF-XRD/^-ytfo9, • « E V O H , O tt T * 

f ilEI PTS^itff ^^TMSLfcf , 0. 0 0- 

1. 0 OM-HC 1 T-iILfcEVOHl| [OM-HC 1 T*l 
m ( 0 . OOM), 0. 0 1 OM-HC i -efei (0. 010M), 

0. 1 OM-HC 1 (0. 10M) „ 1. 0 0 M — H C 1 

~emm. (1. oom) 3 ii©xps^^^ wv^^t, 

*7Htt, IflBI PTSSSiVf^^T&lLfctt, 0. 0 0 ~ 

1. 0 OM-HC 1 tMSlfcEVOHiS [OM-HC 1 

a ( 0 . OOM), 0. 0 1 OM-HC 1 "CMS (0. 0 1 0 M ) , 
0. 1 OM-HC 1 tji&I (0. 10M) , 1. 00M-HC1 
■Vmm (1. OOM) ] iiOTF-XRD/^-yt'fe*), • 
«EVOH, ♦ fc± T ^ ^ — if£r^-t- 0 

H 8 El , |7l©EVOHli [OM-HC (0. 0 

0 M ) , 0. 0 1 OM-HC 1 tfel (0. 0 1 0 M ) N 0. 1 
OM-HC 1 til (0. 1 0 M ) , 1. 0 OM-HC 1 til 
(1. OOM) J & BFfttf tftf ©I^SiffiOT 

F-XRD/^-^Tfc?), • E V O H N ♦ » T ~T # — i? , O 



WO 02/089864 



PCT/JP02/04242 



1 3 

n T 9 4 b Sr^fo 

H9@«, iiai PTs^±t)«f ^ = rfeii/fct, o. iom 

- h c it* i~8 & m &k s , *fc[i**i©EvoHig 

m (U) „ 10 (Id), 3 0 (3d), 50 ( 5 d ) , 80 (8 
d) ] $fm<DX P S h (a) , feit^TF-XRD/^ 

- V (b) -e S> U , • « E V O H , O « X ^ ^ >f K ♦ » T * 

I 1 0@«, tfBI PTS^it^f ^^T^Itfcf , 0. 10 
M - H C 1 "C 1 (b) , 3 ( c ) , 5 ( d ) *5 £ 8 B ( e ) M 
mVtcB V O Hmm, t^t*^!©!* (a) Sr , SBF^f- 

i4gF B iit©i^lf B ii«Lfc§^©Wft [0 0 (od) , 

20 (2d), 40 (4d), 70 ( 7 d ) , 140 ( 1 4 d ) ] 
ilOTF-XRD/^^ytl)^ • fct E V O H x ♦ 53 T ^ ^ 

- * ; oar^N h sr ^ -r 0 

IllHIi, 6 0 °C ( a ) * 7c » 8 0 °C ( b ) t? « * <D M HQ &. tK 
illtPDMS- T i 0 2 ^^f/J) ? K # (PD1 0 £ V^ 
5 o ) CO0 (Od) , 10 (Id) , 30 (3d) , 70 (7 

d) ] (Dmrnnrnxmrnffi'** — -y-eib v , • « r ^ * - * , a 

*° y v> ^ ^ ^> 13 u- -y & ^ rf - o 

I 1 2 Hlf±, 6 0 "C ( a ) * 8 0 °C ( b ) T?®*©SI||SJ?a^c 

ftlbfcPDl 0 [00 (Od) , 10 (Id) , 30 (3d) , 

70 ( 7 d ) ] <om&#m ( s b f) ^omm 7 0 & <Dunm^ 
(onmxmmvf — v * o « r * 4 h, • « r -r 9 - 

f 1 3 ?£7K8 OtT\ 7 Bra^UfcPD 1 0^^7l y 



WO 02/089864 



PCT/JP02/04242 



1 4 

K # n <D m (MPa) - X> -f ^ (%) ft H C^Sfti (PT) N 

f&mrn. (at) 3 &^-t- 0 

y/^M^i^^l-Si-PTMO/TiPKDm^irb ( £ * it ) £^ 

x. r # fc ^ ^ y y k u n (pt3 o ( m & & 3 0/7 0 ) „ 

PT4 0 (liJt 4 0 /60 )fcj;tf PT 5 0(liJt5 0/5 0)] 

(Diayx^atu ( p t ) & x x$m.7kmm& ( o 5tt\ 20^0 

5-2d) , 8 Ott, 7 0 m ( 8 0 - 7 d ) ] cDM;^l-(D^ffiO 

0 1 5 |§m , 0 1 4 0 CD 9 5 °C , 2 0 ^StR^I (9 5-2 d) 
LfcPT3 0, PT4 Ofeit^PT 5 0^«fift« (SBF) cp 
^Iftt^aC^SiU (PT) , IB (Id) , 30 (3d) N 7 

0 (7d) ^it/i 4 0 (i4d) mm a ) l^^cdi$s-cd^® 

01 6H«, 01 4io8 o °c -e , 7 b mu7kmm (8 0-7 d) 

tfcPT 3 0, PT4 0j8i(FPT5 0^SK#:| (SBF) * 
it » S C M 31 ffj (PT) % 10 (Id) , 30 (3d) , 7 

0 (7d) 4 0 (i4d) r^mm) ufc^cD^^^*® 

0 1 7 lU U > 0 1 4 lU CD 9 5tt\ 2 P ^M7X^1 (9 5-2 d ) 
LfcPT4 0 CO fttf U9t <0 * (MP a) - t>T^- (%) it 

^mmm (pt) N lait (at) j ^^^-„ 



WO 02/089864 



PCT/JP02/04242 



1 5 

* m m % «t v mmKmrn-r % o 

mm a. (D m m k & < # m w k m l r 0 

I. 3£tR*t£k »CEVOHi»f)©iSO*i, 
SWMUHTtt, t h ft £\ h£ f L ft 4fe H Si £r W % , 

i©i^tSi:LT, 7j< m S & £ ^ / l£ fc ^ <?> if # 

- ft if £ 0 * LV^^^-i: V X m if 5 £ Jfts -x? # 5 o # ^ f- W 

i? % % * It £r 0] #P *f 5 £ t K «fc •) # * l^ferot Uftfflt 

I I. 3£ #\ #l:EVOHSttffi©ftt 

S i - OH3EiS^J**^SaEtt«iaS:i"SO^0^bV , »„ 
^ <D X o tzWPrk b-C, TIB — JK^l^ft^StbSft^* (- 

$j £ m if 5 r £ & -e # s o 

R 1 S i (-O-R 2 ) (-O-R 3 ) (-O-R 4 ) - • — jR5*: 1 

I I I. /KJJxf i/y, ^l^Pfuy/j:^©!!) ti^7^yo 
i5l:, ^O^^t?f*T^^-r h 2t L T ffl ffi ? D ft 7K ^ -e T 
/^^ F mfc-m Sriof * ~ T Jf # ft v^8S# U — # 



WO 02/089864 



PCT/JP02/04242 



1 6 

# 38 *3 5 SMb ^ * v-^ra*° y ^ — 1t^lt«-^*J^i-S 
& <D fc if t? ft < ; f fLftft©f © j; 5 ^»^^t©^©^^t 

tp it ^ -e s o 

iv. indies i - oHi^r^ts^ioi, # fc I P T 
s fc x & ^ m 

m. m # h ^ t -e , ipts, ^th/^xy^it^^y^y 

- n - ^>;Pff ^^^5^7 Vlt^i'EVOHlf ^Stf 
5 o # fc ^ 5 0 °C -C , 6Ili, M. * it & , I P T S : h ;V ^ : 
^ # U V H - n - ^^-7l^-f--f=50 : 50 : 0. 2 5 tf> ft 

K £ f t? 2 4 H£ & -T § 0 ^V^T\ f£ $4 ^ , 4 Ott'l^l^ 
0. 0 5M-HC l*»«CS»t5. f£ l§ & & «9 tH L W 

fc *3 V^ T 2 4 t^^ItSo 

I PTSfc^^T, fcf ~ /V h V * V 5- *y "7 ^ ^ is "7 ^/ # n ^ 

>r F^Ny^p^^t^ K ft ^ <d , trie — l?S;iroj;5*^7 

® |£ 7K . HN0 3 fe iU5i*C 2 H 5 OHOi^t^, Ti (Oi 
-C 3 H 7 ) 4 £ M 7^ C 2 H 5 O H © M # ^ fc 0 ^ ^ o < V) 
tffiT, m&-T Z> - t fc J: «9 % =£/Vitl. 0:1. 0:0. 1: 



WO 02/089864 



PCT/JP02/04242 



1 7 

9. 25=Ti (Oi-C 3 H 7 ) 4 :H 2 0:HN0 3 :C 2 H 5 

it) ib i PTs^®EvoHS«?r> mm^ ? ~TmWLKmM.\C 

v> -e i o ott^^t i o # ra §£ m b „ ^i^^m^Srllc^ 
m k § si l , ^ in c 31 s -e m 9 a l , ^v^i?i o ot;^^^ 

V I . f- # ~ T JS IC T ^ 9 4 Ff|l^##tSHC I7|:t«l: 

(a) I PTS^itlf ^^TllEVOHlft^, 8 0°C«1 

*i?5 Bra^lt> ^< o^©|i;|fft N H in . 0 OMCHC 

1 "C\ 4 0°C!u^V^t 2 4*f|^ILfct^ j£ M * Tf > 4 0 °C 
*5 V> X 2 4 H#P B m^i" 5 (£iJfc0!ll)„ 

(b) i PTs^wf^rfeiEvoHit^^fSiii. 

^©iftftSraE^T. tfc|l:fiS8 0 °C i LTHC 1 zK ^ ?R "T? 5 
BMMllfctsMi*!?, 4 O c Ct^V>T 2 4^F B mitt5 ( j£ 
M2) 0 

(c) I PTS*J itff ^ = 7&IE VOHlift*, ft 8 0 Psl 
Stroll ©»IW, tft^t, HC lTk^StiSMIiKSr^ 
it8 0 °Cli*o^T, 0. 1 OM-HC I*g$^tfelt5o 

& «9 m v it h Pr n , 4 o °c iz & i> r , mm^^px i o b# m % & -r 
% (mmm s ) 0 

vi i . ( s b f ) ^^©itiasr/^^ f^^fg 



WO 02/089864 



PCT/JP02/04242 



1 8 

W n % , p H 7 . 4 Ofc^£|3 6. 5ti:iSStlfc30 
mLOSBFlC, If 14B|$t©|*Ol^|«t5o WPr 

r 4 h fctt LxmmmfrTkMWKD—M (mwwm: s b f , 

CT. Kokubo, H. Kusitani, S. Sakka, T. Kitsugi and T. Yamamuro, 
"Solutions able to reproduce in vivo surface-structure 
changes in bioactive glass-ceramic A- 

W" , J. Biomed, Mater. Res. 24, 721-7 34(1996) ] gr^l KT # 4 Y 

KM l, x t£7kmw. t it (DMUifcW. (sbf) i t h©jk 

im i ] 



-r a- ^ 


II/mM 








N a + 


14 2 


14 2 


K + 


5 . 


0 


5 . 


0 


M g 2 + 


1 . 


5 


1 . 


5 


C a 2 + 


2 . 


5 


2 . 


5 


C 1 " 


14 8 


10 3. 


0 


H C O 3 ~ 


4 . 


2 


2 7 . 


0 


H P O 4 2 ~ 


1 . 


0 


1 • 


0 


S O 4 2 " 


0 . 


5 


0 . 


5 



WO 02/089864 



PCT/JP02/04242 



1 9 

s fc , mmB . (Dmmizm^ < * % $ ic n it „ 

f ^^i?A7/V3^v K S: M 7K # # • I-p It/^^fc ^ ^ ^ 
!)H*«l;:lt^, f* V$ *f U SI fP f± £ «f *> , fa o *g £fi # ft Sr 

tf 5. 

VI I I . ^-^^^AT/^^^rv-KiUTtt, ^^^^^h^^ 
^ JV ( T E O T K f ^ylf f7-i y/c (T i PT) ft if 

%tm, most** m& £ ^mm& Atis t N 

<5 o 

IX. #bfifcWft©7/^^ h |g © W K *5 «£ tf* at © 

1, IfUftf (S B F) 4 I ^0t*fciS7/^-f hf^t©^ 
* ; 

f£3|5|-£r, pH7. 4 Ofe j:t^?lS3 6. 5 'Cl'll^ilt 30m 

L © S B F f , ftft 14 0 main* oJBKSStt, l£f«£r!I?£ 



WO 02/089864 



PCT/JP02/04242 



2 0 

ft*!* 

2, XH3fe«^;0-5fc^(XPS:MT-55OO, ULVAC- 
PHI Co. Ltd.!) ^3J:(I 

3, M m X m m *f W- (TF-XRD:RINT2500, (*) R 
igakuM) t ti^fc 0 

x. # b *Lfctt»^*^6iifesroaife ; 

(lif^S : AGS- 10KNG, gi^fgfl^ 
51 5 : D S S - 5 0 0 , fir ®Hf Bf ) ^tiStfco 

&T*mm&mmmte £ ^> x^^mmizmm-r % <> z. n « * m m 

(Dm £ £ £ «: # El i" 5 % <D T? &> o T , * l§ BJ 

% is Si- 6 © tttft v^ 0 

SSJKM 1 

1, EVOHS^OH 

^^V>"a-#*3 2^/^%cDEVOH ( * 7 UW^^^tM) % ^ 
*y h^V^IU - ft ^ > f ^ 1 mm, % #10 

mm^St^lf^^ 0 tH # 4 0 0 ? J ^ * V Kt?H L 7c . 

T , 1 0 0 °C -C , 24|^KILT, EVOHSilr#^lfco 

2, iSIIOSffil: 3 - -f y*>rt- M /V V ]) a: b df 

((I PTS)] Tr^Sb, & T? , HC 1 T?ftit5-i 
lU^ICS i -OC 2 H 5 SSrJ07tC^i|UTS i — O H (31 ^ XL 
fc 0 HCl^S^.^^^^ta^r^^^^U^ (KT> I PTS 
E V O H t V> 5 o)o 



WO 02/089864 



PCT/JP02/04242 



2 1 

3, MM 7k, HN O g*5 2 H 5 0 IKDMSBZ > T i 
(O i - C 3 H 7 ) 4 £ t)^ 7K C 2 H 5 O H <Z> M ^ ^ Kl 0 °C ^ ^ 

o < 9 £ ?)§ T , H^tSitia!), * /V Jfc 1 . 0 : 1. 0 : 0. 
1:9. 2 5 = T i (Oi-C 3 H 7 ) 4 :H 2 0:HN0 3 :C 2 

BUIBI PTSfelEVOHSSS:, iu IB ^ * ~ T ^ m. 2B. 
fcV^t 2 4tFI^»bfcts 2 0 m m / ft <D MM V 51 £ Ji if > 2fe 
^tl 0 0 °C fc: *5 T 1 o ft m ffc #1 L „ ^CV^"C^^;^f^r|lI C 
* IC « * U , IU£j£&T?#«9ttlL, 1 0 Ott^V^Tl 0 

5->Pflffe^Ufc 0 COJ;54Ift^4@i!)Ilfct, fit, f* 

£r 1 0 0 °C t? 2 4 B# |Hj $£ ft U . 

4, #C ^ T? % p£ 1* » £ , 1^5 0^t©t^©W8 Ot©l 
7K m t» Vf X %k M & L fc. o < o a> <D ft Jfsj- H: „ " jg i . o 0 M (D H 
CI t\ 4 OttfeV^t 2 4i$f H 1^ILfcf N 4 0 °C 
t*5V^t 2 4 B# HQ & « L fc o 

*^a©EVOH^« (EVOH), I P T S^IE 
VOHSKCI PTS-EVOH),|5j;t;i PT itFf 
rfclEVOHSS (IPTS-Ti-EVOH) (DXPS^^< 
h /V- 3r ^ i~ o I PTSfilEVOHiltfi, N x s % S i 2 s % 

*5 j; xfi s i a p 3£ <5 < if — ^#««§*ifc. ^©iitiWftll!: 
tti PTs^#ftt5ii**«utv>5,f ^ = rfei«ett, 

T i 2 p „ T i 3s , *3 J: T i 3 p £ <3 < iff M ft t° - 9 & m ^ £ 
ttfc 0 rcO^if^;, I PTS^lEVOHi^itttf ^-71 
^ ^ j& $ fc i t * m & b T v^ § 0 

^ * T? * S 5 Bit T©1*©|3^ CO 0 (1 d K 3 B (3 d K 



WO 02/089864 



PCT/JP02/04242 



2 2 

5 0 ( 5 d ) } m 3S U fc , I PTSfeWf ^T^lEYOHS 

-30 COB (Id), 30 (3d), 50 (5 d)] © « # , 
EVOHfg|t52o©t°-^ & fc> *> 3 4 ° ^i04 

i • (D tr - ^ co # t§ m z ti ± B m tr t? 5 0 m m 

SLfe^ift^bS, T ^ ^ - if * ^ fc ^ H i~ S /h £ ft t° - ^ ;$s «£ 
m&tlfCo ^<D b fe, E V O H ±^1$ £ th T *t /\s 7 T * T 
^-7^;vl#, m zk fc £ 6 5 0 ^ cd S fc J; 5 T ^ ? -Hffim 
t i t> o fc r £ 5:*UTV^5 0 

5 , # b tb fc W** % m 13 V I I . -V IB* U fc # (ftft2l|) 
V> t , fcBt©SBFf fcS*LT7/«^'f h J* 

fig £ m fc o T ^ * h 36S m J* § tb fc A» 5 ^ fi , iu IE I X . fc 
IE *fc <z> * fc J; 9 if *< fc c 

f 3 l^f>lf?$il5 i D fc , fft * t? 5 0 HQ & a L fc s* # « , S 

b f f 2 a ( 2 w ) t>thx h , ^ <DmmtzT ? 4 h % 
o fc , ^o±r;*ffii^iciofcr/V3dri//nia 9 <?* ^ 

6 , f*^^ffi^aofc7^3^^/HSrJD*^«|LrT i - O 
H ^ fc 5 fc fc , Iti^lt 1 . 0 0M©HC 1 t*®ILfc 0 

i?4lUfc, I PTSfeit;^ ^^7lilEVOHiS^l*[C 
£ 9 5 0 ffl £0; M V fc fc It <D ¥tPr t „ 35 fc 1 . OOMOHClt* 

iifcKS (t-evoh) ttkmistz^^mm- (u-evoh) 
©xps^^^ f/v^*t 0 h c i -e «t s u fc w m- x° n , ^ e u 
* v> « & fc it ^ , ^ * ^ fc at -r 5 m. m (o n n t° - * g a* * s < 



WO 02/089864 



PCT/JP02/04242 



2 3 

ft o fc 0 ^<DUi$kn^ HC 1 ^lii J; ^)F4±©T i -OHS® 

m & m m u fc r ^ & l r v^ s o 

7, i50t, 30 [85 (a)] £ fct 5 B CIH5 ( b ) ] ffi 
7k £k S b & 1 . 0 OM-HC 1 illfc I P T S ^ i f 

^^T»lEVOHl«^i«2lffl COM ( 0 W K 11 ( 1 W K 
21 (2W)j *t©S*Ol^SBF I^S»Lfc^ipf^ffi(DT 
F-XRD^* — >-£**-r o 3 0 (a) & «fc 5 B 

(b) IQ m * * , ^LTIEI. OOM-HClftlLfcIP 
T S itff ^ " TftlE VOHlStt, S B F^(CteV^t, ^ 

»«sinira^rti:r^N h ( o ) % m j$ l fc r & ^ -r 0 

K ffi tT2 $ *l fc <D T i - O H m in <fc <9 S BF>ftj3 

Pi- iC £> 5 T ^ * h <D tT — ^ & & F± 3 0 Pel & a b fc t (D K it 

x ± # o fc 0 r. tb r± , iu^t&c3oft3T^^ — 

^*3t£^T5^^~T^/V_h<DT i - O H ^ « , 7*^77^ 
J$ til £ 3f o tf> f> t? 5 o 
1, E VOHlftOSSi 

if wytf 13 2 ; e;v%©EVOH (^^v^^#%h^) 

*y h^l/^lli D^^L, Htbfrb, J? £ 1 m m . UK „ « 1 0 
mm©«t«ft^® 19 ffi b, # 4 0 0 #4 ir^V KStlf b fc 0 

nHSrT"febx*5J;t^2-7 p tr^/'-/v"e?5fe^b, #:v^ N jt£ 

T , lOOtt, 2 4 H# PbT Jg ft b T % EVOHlSSrffJ^Lfc.' 



WO 02/089864 



PCT/JP02/04242 



2 4 

6 H , 0. 0 0 ~ 1 . 0 OM-HC 1 T'ftlUfc I PTS 
fcitJSf ^ = r&lEVOHli (OM-HC Ifffil (0. 0 
0 M K 0. 0 1 OM-HC ltf^S (0. 0 1 0 M K 0. 10 
M-HC 1 t^I CO. 10MK I - 0 0M — HClt?*Q.m(l. 
0 OM)) ©XP S^^^ W^/7tc 1. 0 OMi M£I^©H 
C 1 tfel§tlfc I PTS^J;tFf^=7MEVOHl|tS 

t i \c x 5 n o - ? ifi m ^ £ n it o s 1 . oom-hci-??^ 

ILfc^ftt^UtiiT i £ 5 tr — ^ £ ^ § fi ft o 1t o - 
©ffc^Hc.fcS;*^^ WW2 * M 1 m*P <D I PTS#L3gEVOH^ 
m (ipts-evoh) ©^^^ Dl^Ltv^5 0 

H 7 H , 0. 0 0 — 1. OOM-HC PTS 
*5j;U!f ^ = T-&lEVOHl«iffi0TF -XRD^* — ^ 
£ ^ D I PTS^Wf ^^TilEVOH (0. OOM) K 
MLX It, EVOHtl<3<|)3 4° *5 «t 15 4 1 ° fcl *3 -5 2 o 

ft <£> fc° - ^ 2* « n $ „ £ <D Z t frh N W JH- _b H: j£ $ *i fc 
f ^=7ftt7 ; t/V7 7^Tfc5i:jSl?i$tlSo »Sl. OOM 
^^»HC 1 7Xt^r^SLfcKlf CO. 0 1 OM-HC 1 T? 
a (0. 0 1 0 M K 0. 1 OM-HC 11? MS (O. 1 0 M K 
1. 0 OM-HC 1 tfel (1. 0 0M)) .l^lT(i, 7t^- 
•£ ( ♦ ) £ <5 < — ^ tfS « g $ ft it o T ^ * - i? fC £ <3 < fc° — 
^ §S S t± s H C 1 ilO. 1 0 M * T? » H C 1 mfctofttinfrfto 

xmtol>1t 0 rtt^(D^M« N ^fUlcfi^fc7^;i/7 7^ 

f^7^/Hli 4 0. 0 0 — 0. 1 OMStOgf 0HC 1 * 
LT^5 0 1. 0 OM-HC 1 t^ltfc^Httt7t^-f (' 



WO 02/089864 



PCT/JP02/04242 



2 5 

m <5 < t° — 9 is IB ^ £ n & o 0 r * - a k m <5 < — 

f[ Hi £ *b & o fc <Z> $2 , ^6|H(DXPS(D^^:^^fe, S* _L Id 
fi££ftfc^^^7*JS^l. 0 OM-HC 1 f-e^^?bfc^^(-J: 

I8ifc, f7i(D0. 00 — 1. 0 OM-HC 1 tfelLfc 

Silfc^if ffi(DTF-XRD/^ - y^^t, 0. 0 1*5j; 
OK 0 . 1 OM-HC 1 t?«i3gUfcl**FK:*l'UTttx7'^^>r MO) 

ica<j< tf — 9 a* m fi £ n o r 9 4 y m as ^ < tr — * » > o . 
i om-hc i -e&aufcw^io^iso . o im-hc i -e^i 
u fd to it T & a> o „ o . o lfci^o. 

1 OM-HC 1 t'^lLfe I P T S jo i^f ^-7MiE VOH 
X & W: , S BF^t^l/^T 2M£Irtl^©*ffi('T/^^ h £ 
* fc. ^ft©7^ liH C 1 jfcJEtfS 0 . 

i o m 1 1 li , hc i iS©t|ini*ti6]±t§ r. ^ ?:*l-cv> 
§ 0 r tus, h c i mm\z £ sKfUort * — -tf m h 

C 1 It ffi jjs o . 1 0 M K m -T 3 * t? tt „ »ftoi(9JPH:#oT18JP 
£*Lfc0>£fcd>b, ^i©iSV^fi-»s 0. 10 

mohc l *^^^ffiv^s^^i3i#^tLS. t^isrH^-ei 

m m w 3 

1 % EVOHSt©!! 

^yf/k^ia^lL, tt , £ 1 m m , « ^ il 0 



WO 02/089864 



PCT/JP02/04242 



2 6 

m m CO miknm- & W9 Hi # 4 0 0 ¥ 4 * V Klt'ifLfc, 
T „ 1 OOtt, 2 4if^lLt, E VOHift*'^* Lfc. 

m 9 m^, o. o im- hc iti~8 g wi, i£tci-±^m 

m<D I PTSjSit^f^TMEVOHli [ * £k 3S ( U ) % 
10 (Id) x 30 (3d) , 50 ( 5 d ) > 80 ( 8 d ) J CD 
tfOXPS^^^ F/V [|t 9 0 CD (a) 3 £^1- 0 X P S ^ 
^ f;Vt^^T N C 1 , , T i 2 p . T i 3 s % iSit^T i 3p KS^ 

|Cf^=7|^#4LT^§;^/7tlt^3 0 T i 2 p fd*}-^ 
S C ! . © *B *fr fc° - ^ & * ^ H C 1 ©^aif|©i|»t#oti 

^ u it o - co r r* , eiToi5fc8istn. t*i5^, ip 

ii»7;V3dr^/H^t^< ^ttitv^o £ tl > ^ * — T & 
JffiOR© fflcV»fc £> ( 1 0 0 °C) t'fcSc 35c 

^tHC 1 t&It Si. H C I Oil^ft «t (9 1***^® 
4t§ v'^r^S^iDTK^^^tlTT i - OHSt||?5 0 

HC l teia&m&Sfrfcv^ l Bffi©HC l tn J; 5 

atfS$*l/fcW#"Ctt, TF-XRD/^-y if 9 0© ( b ) ] 
f fc E V O H K m <5 < $J 3 4 0 ^ i 4 1 ° |:*5lt5 2og|t© 
fc:° - ^ £S « 0 £ ;Jx f~ 0 r.tbfe©3te*36*fc, ^ttfeC0^^-±^^fife 
$^fc^^^TC0#it«, ^ £ LTT ; t;V77^ > eS)5:^l 
I^So 3 ~ 8 BIHC 1 ^^S^tlfc^^^^oV^rT^-^- 
£ <5 < fcT — ? tfS « £ $ jh, fc „ 
T ^- ^ — f ^ <D 3j£ ^ , HC 1 ^^S^SWFffltDtf 



WO 02/089864 



PCT/JP02/04242 



2 7 

H(c#o t^t < ^ofco £ ft b co IS * * 

^ft7*^77^f^ = 7l^, HC 1 ^1{C j; 5 Tt^-^iC 
f r^^-^©*fttifl:«. 5: * 8 0 £ T « , H 

c l \z x z&mMffl&mMfcft^x ,mto1r z> z b & i>x^ z> 0 

|10St,*^I(a) j5£ffHCltl 0 ( b ) ~ 8 0 (e) 
m %k M b , ^ ^ t S B F 'f'tf | 1 4 0P^©t^0BlFFIS*lfc 
I PTSj5iU!f^^7WEVOHSS [0 0 (Od) , 20 
(2d) s 40 ( 4 d ) „ 70 ( 7 d ) , 140 ( 1 4 d ) ] CD 
MM <D T F-XRD/^'-y^/Tto *^l©^iS (a) T? fi ^ 
T * 4 h £ <3 < fc° - ^ ft £ ft ft 36* o fc o ^tfc ^ . HC IT? 

i (b) , 3 (c) , 5 (d) as «fc 8 (e) b mmmi^r^mn 

X tt > HSBFSil 4, 7. 4 33 J: t* 2 0 $ „ iiCfe 

tT/^^ h £ <5 < If— ?tfS#ft£ftfc„ T ^ 9 4 h (D If — 9 
^ {3: . 5 8KHClMi*LfctOJ:^ 8 gifel^lfcl) 
©©^/5^§^ 0 fc 0 £ ft b © ,1$ & ft , 1~8 0IHC lfftl 
Lfcl PTS^Jit^^-T&lSEVOH a£*fl*, -t £ S 

«f H C 1 ^Iiffl^i|^t#oT, 2 0 

* -C*M$g § ft 6 r. t IT S 0 wftii, -^£*3g<D^ 

/$^';=.TJ!l'^ 1 ^;l:|3^t;5T i - OH3£#S s S B F^Tjror^^'f 

iu IB T ^ A bfc#LTiBIB?&fc*»$fci:<0»«fcK:.fc 57/^ 
^ hJt^*®K:^J&£ftfc*m». AI##3|S|.£ Ltffflt&S. 
_h co A flc ftf m N h& IB A . 03S«fc3£<5<3SWlcHi-5t©"T? 



WO 02/089864 



PCT/JP02/04242 



2 8 

m m m 4 

f ^yglf h7^fA (TEOT) , T-lrNgt^^^-/^ ( E A c 
Ac) jsi^i^;-;!' (EtOH) £ -ft # *S L , r tb ^ 
!) f ;l->n3fty (PDMS) ^^1 5 5 0 %JPttt#?l 

^ b N ^ *l K: tK (h 2 o) $$ £X£^ # / — /v^ii^jpuM^^^-U 
ty'^ii^ilt5 0 //vcii^ii, p d m s / t e o t ( s 

i/Ti) = 1 . 36, EAcAc/TEOT=2, H 2 0/T 
E O T = 2 , *5 J; X$ E tOH/TEOT=8i45i5CE^L 

*^lrf ttfcr;Kit*lv\ 7 o °c ~e , 2 0 W^^ftts r i 

«£ 19 PDMS- T i O z s^4 Zf V v K # ^ <D ffi m f* £ # . ~ ft 
£ 1 0 0 *3 V> T . 2 0 3£ It 1 5 0 °C ^ £> V> T „ 3 0 f3M 

mmm-f- 5 - t \ZL £ <9 s PDMS - T i O 2 ^ 4 ~7 V V K $t *4 ( P 
D 1 0 t 5 o ) £r#fc 0 

ibiifcPDMs - t i o 2 ^ -r :/ y S> K W W £ 6 o t: £ Tfc « 

- PDMS/N^y^Ftl (fi*MlPD 1 0 M^5o ) Sr # 

I 1 1 itiffi 6 0 t ( a ) * tt 8 0 *C ( b ) tja*ftll 
fcPD 1 0C0^m»jgtXj8lllI^f^^*-^Sr^-t-o - ft £ ifr f b * 

i Kmm<Dmmw-m ( p h 7 . 40, aar 3 e . 5 <c) — u 
e 0 °c * ft » 8 0 °c -e a * gg m m 7K tik m u ft p d 1 0 c 0 0 



WO 02/089864 



PCT/JP02/04242 



2 9 

(Od) , 10 (Id) N 30 (3d) , 70 ( 7 d ) 3 Of&fB 
1120 C?M^ 6 0 °C ( a ) N 8 0 °C ( b ) ] fc^-To 

* >r b (o) <D*k}&&mm&tifc 0 

m IB M 7K 8 0 °C T? N 7 BFWILfcPDMS- T i O 8 ^ ^ 
5 y Ktftt^biDffilfc, 51 o «9 IS ifc >f (AT) ( rfi 2 m m 
1 - 2mmXf ^ 1 5mm) £r , 2mm/;9-cD}iig-C3Io 
35 <9 , J^^i (MPa) - 91>f ^ (%) ft & S: »1 5£ L [ 3S iiu 
©WW (pt) i»b©totft«WftHfc„ ) ] (»13H) o 

f^ySf f7^f y^nt^/ (TiPT) „ 7K ( H 2 O ) . & 
II (HC1) fcitF^y/nf/VT/Va - ;W (I PA) ^6)45 
|§ 3 - ^ y -7T t - F 7" n t°/v F !) x ^ ^> ij 

P7h7^f ^7t^^K (S i - PTMO) t^y^nf/VT 
;V3-/v§:JDii^L, ^tifciH^TK^J;^^ y y" p fc° T /v a 

S i - PTMCU3:. ^Pf F7^fWyt^VF (PTMO) 
[HO- ( C H 2 ) 4 - O ) n - H ] i2^/V©3 - 0'77t^ 
h y n fc° /V h V ^ h^r^v'7y [C 2 H 5 0] 3 S i (CH 2 ) 3 N 



WO 02/089864 



PCT/JP02/04242 



3 0 

I* 2 ] 









Si-PTMO/TiPT 

(fi*J=h) 


H 2 O /TiPT 
( * /V it ) 


HC1/ TiPT 

L (^r/vjt) 


P T 3 0 


3 0/70 


2 


0 . 0 5 


P T 4 0 


4 0/60 


2 


0 . 0 5 


P T 5 0 


5 0/50 


2 


0 . 0 5 



ft >/ zv jg ^ & % f b77^tPxf i/yioi#|:Ati, 
(ItitSitia!) PTMO- T i 0 2 /N^f^!) 5> K # <£> Iff 

ibtlfcPTMO- T i 0 2 1g^#3{S|-<D|ifjlE{££r8 0°C^fc» 

9 5 °C H ® 7K A tb fc ^ 3§ ^ , itOi^7 0R, ^ # © « ^ 
20|S»L, S*Ml^l, *«P|©PTMO- T i O 2 ^ -f 
/DyFltft [ (9 5 tt> 2 0 m ( 9 5 - 2 d ) , 8 Ott\ 
7 0 m ( 8 0 - 7 d ) ] # fc 0 

PT 3 0, PT4 0 *3 «fc P T 5 0 <D Ufa & £ XfUfc %k 

S^OPTMO- T i O y V V KW^<Di8®»!lXii[!liFf 

40i:*t, rt^-floT i o 2 ©4^ (•) 

9 5 °C © ft 7K t? 2 0f B 1SS^lLfeK#(9 5-2 d ) «r , M * 

<DMm m mm i tcmm cq mmi$m<pfcmm mm :mmm (pt) , 

10 (Id), 30 (3d), 70 ( 7 d ) ^3 j; 1 4 a (14 



WO 02/089864 



PCT/JP02/04242 



3 1 



d ) m *a m ) uioptmo- Tio,A'f^!ij'Ktttto* 

8 0 © l& * "C 7 0ffia**Oi®bfcf^iSf(8 0-7 d ) £ , « 

offlp^ttifls*i^fs«©»{H#:^^}-?*?*^!® irnmtft (PT) , 

10 (Id) , 30 (3d), 70 ( 7 d ) fei^l 4 0 (14 
d) Lfct^PTMO-T i 0 2 a^^U ^ K$t^Ot 

IilXi0ff/^-y^^l 6@f^^to T ^ ^ ^ h (O) (D 

n b fifcUm-fr b 3 X 4 X3 Omm^t^iit ( » * 3 t& ( P 
T) N (AT) ] %Y?<9, mUmft & rtl 3 mm X $ 4 m 

mm/^-eftif^t^L, j&^J (MP a) - thf ^ (%) # '14 
^ o 

l£ H ^ H i 7it*t. ft rr t>T * © afc # # ft & ft 5 , 

± © * f£ 4 , joJ;t^5tt. hu IB B . co ^ & id £ -3 < % BB lc M 

m m © % u m «r ib ft 

^ - ^ a -f v v K«tiittiit^> # he m u m t v x © ± # m 



WO 02/089864 



PCT/JP02/04242 



3 2 

-ft Sr w o t in , m Wf # t; ( ft # & ) £ § afe # * tt s t ^ 5 > 



WO 02/089864 



PCT/JP02/04242 



3 3 

S t o S 1 

1. mm # v ^ — & mn m \c & & mumm ^ * r % 
Mf&®., m f- 9 ~ r v * & u ?k s v^ n * % m mm t5 - ifc 

p m-=F it r 9 4 h %mm~r z^itT ? ^mtemvk-r % z t \zl 

2. ^ra*? v -r — &jkm&& £tf/-&fznz: commas — 

y -r-^ti. 

3. it^iits y ^ - a* = ^ ^ -y - tf ~ r >v = — 

ffl st ^ ^ * >- - * #! *h y - m & u ft o 
-oHS^«^ts^7>* y ^ y i' ^ afl a» b & s ttsg -e a 
fb^^^-w^^y^-m^w^o 

CD &| # #: , =f-^- — ^m, T/V/t Fi, / 
6. y — J; 5#fia$3h/«S#3&s. ^^u^-tf^/v 



WO 02/089864 



PCT/JP02/04242 



3 4 

^ i" & #Hfc 7k fit K «9 , R 2 ^ R 3 n R 4 « , ^ f^^S, 3 
{4 , xKVl) -Cfe5^i^#m^i-5|f^(Z)^|l|4^BB* 

R 1 S i (-O-R 2 ) (-O-R 3 ) ( - O - R 4 ) • • — m 5£ 1 

5 # y ^ - ^ # j& & t v^ s ;i £ & w « £ -r 5 it # © as h 7 k: 
i o . ^ ^ ~ r j? }\s<d u 7k s vm4 & 7): m m tik m # r -r $ — n 

M t* Id T i -OHl^ff5f^x7!lti^t5iIgp 
H 7 T J; / 3; fc J« 1 8#W~ 1 *5±U«/*feH:aS 
3 o°C~i 2 0 o C^-rs^<DT?fe§^i^#!i:^-rsif*:cD|SH 

i fa m <d m it f- $ > - # m *° v - m &u & „ 

f i-T i - OHl^ft5f^ xTl^i^tSWI P 
H 7j^T*3«ttr/-*fc«S8IW 1 H#RB~ l ^ ^J;t^/^fc«?a^ 
3 o°c~i 2 ot;it5t)(or-$)5ii^tftt5fft©®i 



WO 02/089864 



PCT/JP02/04242 



3 5 

m <n> m. ^ z v - &m v - m&tt m o 

i 6 . ^r«^ v -^ — kx <o Mj&£tL%mtt&, 7kwim& £x?/ 

17. ^m-tf v — k x y mj& z ti % & . ^ ^ v ^ - tr = 

isis 1 6 fcmm.<D xT.it mmikT ? >--mm & v ^ -m^un. 
is. s#^®(-s i - oHi^i^t5V7y*i/^r/^i 
Tf3 — ^:^:i-t?*^^tL5{t:^#) ( — 1 *s v> t , r 1 

^■-t Z> %Hk7kmm-? h V ^ R 2 , R 3 , R 4 « . * hdr^X. & 3 
IMS , iKVl) tfc5C^#»it5»*0«ll 5^13 

f ©Ait it^f-^y-fi/Ky v-l-^tD-o 



WO 02/089864 



PCT/JP02/04242 



3 6 

R 1 S i (-O-R 2 ) (-O-R 3 ) (-O-R 4 ) - • 1 

1 9. ti^y v-tj: ot^^ti^st^, mm & x n/ 

2 0. y ^ — Kl«t 9 m^v^-if^ 
2 l . r * A h KM Vxm$&%at£7kM18i b <D&tikfc £ <o T s< 

? -f bS^^^C^^^*®^ ^ ^ ^ T ^ ^ <D 7^ 5 VMS g| 7.R 

iS^itrt^-ff ii^CT i - oHi^tt5?^r 

*5 J; / ^ fc M 3 0 °C ~ 1 2 0 °C J: V) £l 3® b fc f> (D -e 

y v-i^tSo 

2 2. % mm 1- 5 & y ^ - a* 7k mm & x / £ & » ^ 

24. t«#5v-ni!)ifi!iSii5Sfl-#, Utiles 

i - o h m % m $t -r z> z/ ? i/ # v y y x ^ #j & & & z> m ts-jiw -v m 
m & & frixv-* % ^ t t -t %m>£<Dm.m 2 1 ^ ib ic a i # 



WO 02/089864 



PCT/JP02/04242 



3 7 

2 5. mmtf V -r — K «£ y> * m * 33 «t t* / 

2 7. IfttllCS i - OHl^fj^t5y7y*7^!J 
SUj9S s TIB — jR^l-e^ft^SnS-fk-^* ( — 1 fc:i3V^. R 

tr^r-rS^{b7jc*S-t?fc i 9> R 2 . R 3 . R 4 & , * f-*^S, fc 

3 VMl , ^ f df- 36 ) ^*>5ifc*tttt5»*©ffil2 4 1;: 

R 1 S i (-O-R 2 ) (-O-R 3 ) (-O-R 4 )- - —m&l 

2 8. V t — J; 9 #j£ $ tb« 3E#*s, * Bfe S *5 «£ / 

£ 7t ft <£> 91 9 # , f- — /t> £ , t K £ > T 5 7 Sl:tt 

i-5^«^y^-^«j&£Tv^;Li£#mti-§ii^oiSH2 

2 9. |l^!)?-ia0i^^5S#^, m^w^-tf^ 

ii2 8 }ciB«©Ait itftf ^y-tt^y ^^s^tffo 

3 o . 9 / — ^5fe*s £ Sfo mm *° y f ^ * -9- v So j; u-/ * fc ra 

T/Va^WP/V^SJ:^ (CH,) „- (nfi lg±©lf t 



WO 02/089864 



PCT/JP02/04242 



3 8 

/^Srig"C#fetbS3Ky^^-^^*fc«^:- ( C H 2 ) n - ( n 1 

fc « a* a # ^ t t -r ? — if m mte ^ ? > » *s a £ <o ft ^ v ^ 

3 1. T ^ * ~ if M 1ft ^ * II & £ & 5 # 3 

o °c ~ i 2 o *c ^ -e o * 7t si/jc ?§m ^ ic g*-r sriufc 
* >-m^H e B i <d ft ~f u^As-ems vtc±i*m&m 

K *t W £ T ^ * >f b *f L T m O fP ft 7K ^ St I* L T ^ ® T 
^°^-r b £ ^ L £ £ £ # m £ t" 5 £ #: te« «l • « ^ 7* 

3 3. Ht^ofSffi 3 lfcSB<fea>£#?£tt&«l • &m''*'t'7V V 
K $t «• Sr T ^ * >f f> Id M L T jfi IS fP ft 7k % «c S Sf U T m ffi T 

3 4. fi3&<DfSH:cg 3 0 ^fE*c<D£{£^&3« - tiA^/y 

35. |f^Of£fflJl31 fclB* • Gmssjyy 



WO 02/089864 



PCT/JP02/04242 



3 9 

3 6. m Jfc <D ft BB 0. 3 2 IB ft <D £ f£ ?g ft • ^m^sc? V 
•y KltH-^f ttt^i U©tffio 

3 7. t* sfc <£> $£ ffl 3 3 fciB*c<D£#:?£tt3« • tim^'C^V 

38. ^7/-/^ffi ^jfofi 5^ n * -fr £ / * fc 
« T /V =r dr V I? ^ 5ft «B £ *K V T/^l^yt^V' K & £ # O * V 

3 9. ^^7— ^^^^#-o^a*°y '>n*i*-^*5J:T*/**: 
ttTA' a y t 55 - (CH 2 ) n - (nl±lK±©H 

FI^»o#!j y-o#4Tt\ ^ „ § 6 ifr 9$ m <£ 9 ^^J 
5r An x. T , T * ~ * A r a 3r V K Sr tR $r M ■ l^lt/;H 

( C H a ) n - (nttl£(Jl©l|tl)S„ ) ?S$^5T;l'^V 

ys^ioip t/^^v-^^-^^ k m & # o & v *r — ~mit^- 

4 0. T^*-^^@Hb^*^#il&ifl££j&$*3^JS^, j& 



WO 02/089864 



PCT/JP02/04242 



4 0 

4 1. is 7 / ~ IV 3fc m & & *° V *S & * f" ^ *5 «fc t5 / * tt T 
=x dp- 5^ U /V 5|5 JH i: S;- ( C H 2 ) n - (nftl»±©Ittfc5o) 

y ^-0#ftTt N * fc « , $ €> & £ J; 9 ^ ftj % x. X s 
*$• $ =. r> m, r iv a * * y k % M 7jc #fi¥ • i^tT/;^fcli/^I 
|^#SU //Vff ^ ^ ^ ^ « ^1 - ( C H 2 ) n ~ 

y h 3r £ £ , Jfc *T? T * — ^MaKk^^^^fe^Sr^fife^ 

Mat # <b ti/c^#:stt^a • *"«^-f ^ y s> K#*t*r 

-f h km isxmf&m teTkmm * vxmm±^^\tmm • * 



WO 02/089864 



i m 



1/1 6 




600 400 200 



WO 02/089864 



PCT/JP02/04242 



2/1 6 

2111 




25 30 35 40 45 50 

2 e 

3 m 




■ \ i t » < i » | • i i « i i i i i t » i t t 

25 30 35 40 45 50 

2 e/« 



WO 02/089864 



PCT/JP02/04242 



3/16 



o 




WO 02/089864 



PCT/JP02/04242 



4/1 6 

151 



(a) 




i \ . ■ ■ . i . . i ■ i ■ ■ ■ ■ t ■ ■ i i i i i i i- 
25 30 35 40 45 50 

2Q/M 



(b) 




i I i i i i \ i i t i \ i \ i » 1 i i i i Li. j .i .I.. 

25 30 35 40 45 50 

2 



WO 02/089864 



PCT/JP02/04242 



6 m 



5/16 




600 



400 200 



WO 02/089864 



PCT/JP02/04242 




WO 02/089864 



PCT/JP02/04242 



7/16 

^81 




25 30 35 40 45 50 

2 



WO 02/089864 



PCT/JP02/04242 



8/16 

I9i 




25 30 35 40 45 50 

2 9/8t 



WO 02/089864 



PCT/JP02/04242 



9/16 

m i oh 




30 40 50 30 40 50 

2 e/M 2 



WO 02/089864 



PCT/JP02/04242 




WO 02/089864 



PCT/JP02/04242 



11/16 



12® 




(a) 



80°C 




a 




A 




A 


o o 


A 1 * 




< 1 





(b) 



10 20 30 40 50 

2 6>/]g 



WO 02/089864 



PCT/JP02/04242 



12/16 



13g 




100 200 

xyf h i % 



300 



WO 02/089864 



PCT/JP02/04242 



13/16 




PT40 



95-2d ; 




rur> 



-i J i | i | i — | — r 

10 20 30 40 50 60 




80-7d 




i I i | i — | — i — J — r 

10 20 30 40 50 60 

2 e/m 2 e/m. 

PT30 



• 


95-2d 








80-7d 












PT 



T 1 I ' I 



10 20 30 . 40 50 60 

2 



WO 02/089864 



PCT/JP02/04242 



i 5m 



1 4/1 6 



PT50 



PT40 




10 20 30 40 50 60 10 20 30 40 50 60 

2 e/m 2 a/m 

PT30 




10 20 30 40 50 60 

2 e/m 



WO 02/089864 



PCT/JP02/04242 



1 6 



15/16 



PT50 




PT40 



i ■ — i — > — i — > — r 
10 20 30 40 50 60 

2 e/m. 

PT3Q 




10 20 30 40 50 60 

2 6>/Jg 




-i — | — i |. i | — « — | — r 

10 20 30 40 50 60 

2 6/m 



WO 02/089864 



PCT/JP02/04242 



16/16 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP02/04242 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 A61L27/00 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61L27/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



X 

Y 
A 



X 

Y 
A 



JP 2001-79080 A (Tadashi KOKUBO et al.) f 
27 March, 2001 (27.03.01), 
Full text 
(Family: none) 



JP 11-164880 A (Nippon Electric Glass Co. 
22 June, 1999 (22.06.99), 
Full text 
(Family: none) 



Ltd. ) , 



JP 10-108905 A 
28 April, 1998 
Full text 
(Family: none) 



(Akiyoshi OZAKA et al . ) , 
(28.04.98) , 



1,2, 10-13, 
21-22, 30-41 

3,14,23 
4-9, 15-20, 
24-29 

1,2, 10-13, 
21-22, 30-41 

3, 14,23 
4-9, 15-20, 
24-29 

1,2,10-13, 
21-22, 30-41 

3, 14, 23 
4-9, 15-20, 
24-29 



| X | Further documents are listed in the continuation of Box C. | [ See patent family annex. 



Special categories of cited documents: "T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 
date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"F" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
04 July, 2002 (04.07.02) 


Date of mailing of the international search report 
23 July, 2002 (23.07.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/04242 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2000-327314 A (NOF Corp.), 
28 November, 2000 (28.11.00), 
Full text 
(Family: none) 


3, 14,23 



Form PCT/1S A/210 (continuation of second sheet) (July 1998) 



Itfc0#£ PCT/JP0 2/0424 2 



a. %m<Dmi-zftm<D&M mmmvMi (ipcn 

Int. C 1 7 A 6 1 L 2 7/0 0 



iaSe&fTofc*/hP.Rjm mm^m-^m < i p o ) 

Int. C 1 7 A61L 2 7/0 0 



|SBSi^T?feffl L-Ttflrf-r— ^ (v 5 — ifrSf^ffi Lfcfflgg) 



C. 



X 

Y 
A 



X 



JP 2001-79080 A ('bfKl% jE fife 1 45) 
2 0 0 1. 0 3. 2 7, (77^y-4U 



JP 11-164880 A ( 0*m»W^%h) 
1 9 9 9. 0 6. 2 2, (77 5D-)5:U 



1, 2, 10-13, 
21-22, 30-41 
3, 14, 23, 
4-9, 15-20, 
24-29 

1, 2, 10-13, 
21-22, 30-41 
3, 14, 23, 



?£5£7 Lfc B 



0 4. 0 7. 0 2 



B#H#fWT (ISA/JP) 
- 100-8915 



23.07.02 



AM ft SI-? 



03-3581-1101 




4 C 



9 2 6 1 



3 4 5 1 



i^PCT/ISA/2 10 (#2 (1 9 9 8^7^) 



W PCT/JP02/04242 



c m*) 



A 



jp . 10-108905 a (mm mm mi&) 

1998. 04. 28, (7r^y-ftU 



Y 
A 



JP 2 0 00-327314 A ( B*«$c5£#t±) 

2000. li. 28, ±Jc (yr^V — * b) 



4-9, 15-20, 
24-29 

1, 2, 10-13, 
21-22, 30-41 
3, 14, 23, 
4-9, 15-20, 
24-29 

3, 14, 23, 



ISPCT/ISA/2 10 (m2^-i><Dm%) (1 9 9 8^71) 



